The organization of the lateral geniculate nucleus and of the geniculocortical pathway that develops without retinal afferents.
The fine structure and cortical connections of the dorsal lateral geniculate nucleus have been studied in postnatal (3.5-14-month-old) ferrets in which all retinal afferents had been removed prenatally at the time these fibers are first starting to invade the nucleus. The synaptic profiles in the mature nucleus show the cytological characteristics and arrangements that would remain if the retinal afferents were removed, with no significant compensatory ingrowth of foreign specific afferents. The nucleus is reduced in overall volume, but the geniculocortical and corticogeniculate interconnections show an essentially normal topography. Although in these experiments the geniculocortical projections can establish a normal topographic pattern in the absence of retinal afferents an accompanying paper shows that this topographic pattern can also be modified in the presence of abnormal retinogeniculate inputs. We conclude that two separate mechanisms contribute to the formation of retinal maps within the geniculocortical pathways and that different interactions between these two mechanisms produce the different patterns of abnormal geniculocortical pathways that have been described in pigment-deficient cats, mink and ferrets.